Introduction
============

Joint pain, morning stiffness, and joint dysfunction are among common symptoms of rheumatoid arthritis (RA).[@b1-jpr-11-2107] Fifty-three percent of patients with RA suffer from moderate-to-severe joint pain,[@b2-jpr-11-2107] which can affect their quality of life[@b3-jpr-11-2107] and daily function.[@b4-jpr-11-2107] The use of analgesics, either steroid or non-steroid, is associated with such adverse side effects as gastrointestinal complications.[@b5-jpr-11-2107] Therefore, non-medicinal treatments including psychological and lifestyle interventions,[@b6-jpr-11-2107] as well as cognitive-behavioral therapy[@b7-jpr-11-2107] have been considered for pain management in patients with RA.

EMDR is a cognitive and non-pharmacological method, developed by Shapiro based on the adaptive information processing (AIP) model.[@b8-jpr-11-2107] In this method, a change occurs in cognitive, affect, and physical responses pertinent to memory.[@b9-jpr-11-2107] EMDR may be presented as an alternate method to treating chronic pain. Painful memories appear to be a major factor in maintaining and continuing chronic pain, and untreated painful memories can result in continued pain.[@b10-jpr-11-2107] The literature review showed the effectiveness of this method in reducing pain,[@b11-jpr-11-2107] decreasing anxiety and increasing physical function,[@b12-jpr-11-2107] reducing chronic pain,[@b13-jpr-11-2107] and easing chronic phantom organ pain[@b14-jpr-11-2107],[@b15-jpr-11-2107] has been addressed by different studies.

Guided imagery is among mind-body therapies that use imagination for making changes in physical, emotional, and spiritual dimensions. Imagery can be considered as an activity that produces physiologic and somatic responses. Imagery also is a distraction method; detailed images using all senses to be applied for pain control. This technique uses all senses,[@b16-jpr-11-2107] thereby promoting the self-awareness and self-control in people.[@b17-jpr-11-2107] Chen and Francis showed the effectiveness of guided imagery plus progressive (muscle) relaxation, as adjuvant treatments, in reducing chronic pains.[@b18-jpr-11-2107] The effectiveness of guided imagery in reducing spinal pains,[@b19-jpr-11-2107] chronic pains,[@b20-jpr-11-2107] pain after joint replacement surgery,[@b21-jpr-11-2107] abdominal pain,[@b22-jpr-11-2107] and pain caused by cysts in women[@b23-jpr-11-2107] has been reported in literature.

As mentioned above, different studies have investigated the effects of EMDR and guided imagery modalities on the severity of pain in different patients; however, few studies have compared their effectiveness in reducing the severity of pain in patients with RA. On the other hand, since both methods are among cognitive and mental therapies, the question is whether their effectiveness in reducing pain differs. As a result, this study aimed to compare the effects of EMDR and guided imagery on the severity of pain in patients with RA.

Material and methods
====================

The study population of this randomized controlled trial includes all patients with RA referring to a rheumatology clinic in Yasuj City, 2016. Seventy-five eligible patients with RA were selected using convenience sampling method but allocated among three groups -- two intervention groups and one control group -- through unmatched block randomization. Because we defined three groups as EMDR or group A, guided imagery or group B, and control or group C. Based on the factorial rule (3!=3×2×1=6), we created six blocks named as ABC, ACB, BAC, BCA, CAB, and CBA. The size of each block was three, and there was a sample of each group in each block but their arrangement varied. Then, we selected blocks from these six blocks by random replacement sampling. The inclusion criteria were a final diagnosis of RA by a rheumatologist, the patient complains of pain, the low score of pain (severe pain) based on applied scale, patient's ability to perform EMDR and guided imagery and patient's willingness to participate. Exclusion criteria include a high score of pain (mild pain) based on scale, patient's unwillingness to participate, hearing and vision problems, patient's immigration or death, and having an unpleasant memory of forests and natural sceneries. Participants were informed about the confidentiality of information, and opportunity to continue participation or withdraw in each stage. These interventions were conducted after obtaining the written informed consent of the patients and permission of the patient's physician. The current study was approved by the Ethics Committee of Yasuj University of Medical Sciences (YUMS. REC.1394.130), and registered in the Clinical Trial Registration Center of Iran's Website (IRCT2016022926846N1).[@b24-jpr-11-2107]

The Rheumatoid Arthritis Pain Scale (RAPS) was used to measure the pain severity. This scale is comprised of 24 items, measuring physiological, affective, sensory-discriminative, and cognitive pain subscales. The items are rated on a seven-point Likert scale anchored by 0 (Always) and 6 (Never) with minimum and maximum possible scores of 0 and 144, respectively. Lower scores reflect greater pain severity. The validity of the Persian version of the scale has been already approved.[@b25-jpr-11-2107] We checked the reliability of this scale and a Cronbach's coefficients 0.73 was reported in test-retest reliability. The RAPS was completed by the patients in two intervention groups a week before starting interventions as well as two weeks after beginning intervention. In the control group, the interval of filling scale between before and post-intervention pain ratings was the same as in two intervention groups. There is no drop-out in this study, and all participated patients completed the study.

EMDR was conducted by patients individually, according to proposed protocol[@b10-jpr-11-2107],[@b26-jpr-11-2107] in six consecutive sessions lasting from 45 to 90-minute,[@b27-jpr-11-2107] held once per day at 7 PM in a quiet room in the rheumatology clinic. The steps of conducting EMDR are shown in [Table 1](#t1-jpr-11-2107){ref-type="table"}. In the first phase or client history, the patient's ability to conduct EMDR is assessed by the therapist. After determining the patient's ability to perform EMDR, intervention is explained for the patient and prepared to do EMDR. In the third phase, disturbing images (targets), and negative beliefs were assessed as well as patient's believability toward the positive cognition is measured through the VOC scale, seven-point scale in which one stands for completely false and a seven being completely true. The client is asked to hold both the images and negative cognitions in his or her mind while rating it from zero to ten using the subjective units of disturbance (SUD) scale. In the fourth phase or desensitization of the target, the therapist the patient was asked to think about disturbing images then eye bilateral stimulations including alternating eye movements to left and right were taken by the therapist. A complex of desensitization was composed of 24--36 sets of horizontal fingers movements from left to right and vice versa. The goal of desensitization was to decrease SUD to zero. In the fifth phase or installing the positive cognition, the patient is trained to focus on the target image and practice positive thinking during bilateral stimulation recognition until it feels completely true. In the phase of the body scan, problems are assessed by the patient, and the residual symptoms of discomfort or physical pressure were checked. The phase of session closure was developed to ensure that the patient is returned safely to a state of emotional stability directly following treatment. In the last phase or re-evaluation, two SUD and VOC scales were were again completed by the patient that low scores for SUD and high scores for VOC is expected in this phase.

Guided imagery was carried out individually according to the proposed protocol in six consecutive sessions,[@b16-jpr-11-2107],[@b28-jpr-11-2107] held once per day at 7 PM in a quiet room at the same clinic. In this modality, specific sceneries were used to induce relaxation in the patient on comfortable sitting or reclining position (not lying down) with closed eyes. The patient was also asked to focus on breathing with abdominal muscles. He or she was informed to breathe as it enters through nose and leaves through the mouth. If patient' thoughts were roam, he or she was educated to bring the mind back to think his or her breathing and relaxed body. The patient was asked to use his /her sensory perception during imagination. Sceneries such as the forest full of green trees, blue sky, and white cloud were used to induce calmness, then, the sound of wind blowing into the trees, the flow of water, and the sound of the birds were added to them. Imagining what steps he or she will need to take by focusing on breathing, body relaxing, being aware of the favorite places, frequently concentrating on breathing, and feeling a sense of relaxation and refreshment to resume activities were examples which are presented step by step in the provided CD. Patients were also asked to listen to the provided CD 30 minutes before sleeping. Patients' compliance was checked via telephone by the first author.

Due to the limited resources available for this study, placebo-equivalent groups corresponding to EMDR and guided imagery were absent from this study. However, a waitlist control group was available which received treatment as usual and was used in lieu of one or more placebo groups to assess treatment-specific effects.

The collected data was analyzed using descriptive and inferential statistics in SPSS. Significance level and CI were considered at *P*\<0.05% and 95%, respectively. First, distribution of pain scores was checked using the Kolmogorov-- Smirnov test. Since the outcome variable had a normal distribution, the one-way analysis of variance (ANOVA) was used for between group comparisons. In addition, the paired sample *t*-test was employed to make a within-group comparison of the mean pain scores. Our colleagues responsible for collecting and analyzing data were blind to the group of patients.

Findings
========

In the current study, 75 patients with RA with a mean age of 45.4±11.3 years were allocated EMDR, guided imagery and control groups. According to demographic data, 85.3% (64 patients) of participants were female and 86.7% (65 patients) of them were married. The mean lengths of diagnosis and treatment were 88.8±85 and 75.6±67.6 months, respectively. No statistically significant difference was observed among groups by demographic variables (*P*\>0.05).

The result of the study showed decreased pain severity (increasing mean scores) after interventions of EMDR and guided imagery. Patients in both EMDR and guided imagery groups had significantly scored lower pain severity for four subscales post interventions than those before interventions. The results of within-group comparison using paired samples *t*-test showed a significant mean difference of pain subscales between after and before interventions in both EMDR and guided imagery groups (*P*=0.001); whereas, no significant difference was observed in the control group between pre and post interventions ([Table 2](#t2-jpr-11-2107){ref-type="table"}).

Between-group comparison using one-way analysis of variance (ANOVA) showed no significant difference in subscales of patients' pain severity in three groups before intervention (*P*\>0.05). However, a significant statistical difference was reported after the intervention among groups. Given these significant differences, post hoc test was used to multiple comparisons for mean pain severity using Bonferroni test. The results showed that EMDR group rated significantly more pain reduction than guided imagery group and the control group (*P*=0.001). In addition, the guided imagery group also rated significantly more pain reduction than the control group (*P*=0.001). In other words, EMDR resulted in more pain reduction than guided imagery (*P*=0.001) ([Table 3](#t3-jpr-11-2107){ref-type="table"}).

Discussion
==========

This study aimed to compare the effects of EMDR and guided imagery on the severity of pain in patients with RA. Findings showed that both EMDR and guided imagery reduced pain in patients with RA ; however, this reduction was more after EMDR intervention.

As it was said earlier in introduction section, the effects of these two interventions on the severity of pain in patients with RA have not been compared or the findings have been different. For example, Forward et al investigated the effect of therapeutic touch and guided imagery on pain and anxiety of patients undergoing joint replacement surgery, and showed greater effectiveness of the former method in this regard.[@b29-jpr-11-2107] Tesarz et al showed the effectiveness of EMDR plus routine care in reducing the pain and morbidity, and promoting quality of life of patients with chronic back pain.[@b30-jpr-11-2107] Another study reported significant reduction migraine headache following EMDR plus routine care, as compared to pharmacotherapy.[@b31-jpr-11-2107] Findings of this study pertaining to EMDR were consistent with studies by Flik and de Ross,[@b32-jpr-11-2107] Estergard[@b33-jpr-11-2107] and Hughes[@b34-jpr-11-2107] pertaining to guided imagery was consistent with studies by Dobson[@b35-jpr-11-2107] and Onieva-Zafra et al,[@b36-jpr-11-2107] but inconsistent with the study by Verkaik et al[@b37-jpr-11-2107] and Nilsson et al.[@b38-jpr-11-2107] The reasons for the inconsistency may be due to the difference in the type of samples, the number of samples, the time of the intervention, and the measurement tool. One of the inconsistency might be found in the content of the exercises and medical history of participants.

Several mechanisms such as adaptive information processing and neurological models have been proposed to explain pain relief following EMDR therapy.[@b39-jpr-11-2107] The EMDR modality contributes to rehabilitation of cognitive system by involving the components of the nervous system.[@b40-jpr-11-2107] It also helps brain process memories in the patient's nervous system through natural processing of emotional information.[@b41-jpr-11-2107] EMDR can affect rapid eye movement (REM) phase of sleep, stimulation of associated brain nerves[@b42-jpr-11-2107], and activate the parasympathetic and inhibit the sympathetic systems.[@b43-jpr-11-2107] EMDR can lead to decreasing the pain sensation with the processing of target memories.[@b26-jpr-11-2107] These mechanisms may cause pain reduction in patients. On the other hand, guided imagery activates the central nervous system. The activation of the processing function of the central, peripheral, or autonomic nervous system may help to reduce or eliminate symptoms such as pain. Imagery can break this cycle of pain-- tension--anxiety--pain. Relaxation with imagery decreases pain directly by reducing muscle tension and related spasms.[@b15-jpr-11-2107]

Although these are interesting findings within the respective fields of both EMDR and guided imagery research, the lack of a placebo group makes it difficult to rule out the placebo effect when interpreting the results as this would serve to augment any treatment-specific effects that are directly attributable to either EMDR or guided imagery. As mentioned in method section, a placebo group was not included in our study due to limited resources. Confidence in our results could be strengthened in future studies with the use of equivalent placebo controls respective to each intervention. For example, given that there is some support that EMDR ameliorates PTSD via taxing the working memory while activating the memory.[@b44-jpr-11-2107] EMDR-equivalent placebo interventions that tax the working memory (otherwise known as an attentional placebo) has been used in placebo-controlled trials of EMDR. Examples include active listening[@b45-jpr-11-2107] and progressive muscle relaxation.[@b46-jpr-11-2107] As for guided imagery, past studies have made use of placebo relaxation techniques[@b47-jpr-11-2107] and listening to a blank CD as a placebo control for guided imagery.[@b48-jpr-11-2107]

Although the current study indicated pain reduction in patients with RA following EMDR and guided imagery interventions, this study was associated with some limitations which should be considered in the generalization of finding. First, the severity of pain in patients with RA in remission phase may be less than in patients with RA in the relapsing phase of the disease. Therefore, it is recommended to investigate the effect of these interventions on the severity of pain in patients with RA in the relapsing phase. Second, participants of our study were selected using non-random sampling or convenience method due to the limited study population, so random sampling method is impossible, and the sample size of this study is small. Further investigation with larger sample size and random sampling method was suggested to examine the effects of these interventions.

Given that this study was conducted in patients with RA with chronic pain, it is recommended to compare the effects of EMDR and guided imagery in hospitalized patients with acute pain.

Conclusion
==========

Both EMDR and guided imagery could reduce pain in patients with RA; however, this reduction was more following EMDR than the guided imagery. Management of clinical manifestations particularly pain alleviation is one of the main objectives of the medical management of patients with RA. Given that the simplicity, cost-effectiveness, and non-aggressiveness of such interventions, in addition to further researches, a systematic review and meta-analysis studies are also recommended. The healthcare workers might consider these interventions once the approval of their effectiveness is provided.
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###### 

EMDR protocol

  Phase                                                                         Actions
  ----------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------
  Client history                                                                • Identify client's suitability for performing EMDR
  • Identify client's processing positive and negative events in his/her life   
  Preparation                                                                   Prepare client for EMDR
  Assessment                                                                    Elicit the image, negative belief currently held, desired positive belief, current emotion, and physical sensation using VOC and SUD scales
  Desensitization                                                               Process experiences and triggers toward an adaptive resolution (0 SUD level) by directing left-to-right horizontal eye movements with two fingers
  Installation                                                                  Recalling the best positive cognition
  Body scan                                                                     Concentration on any residual physical sensations
  Closure                                                                       Ensure client's stability at the completion of an EMDR session and between sessions
  Re-evaluation                                                                 Evaluation of EMDR effects by filling VOC and SUD scales

**Abbreviations:** EMDR, eye movement desensitization and reprocessing; SUD, subjective units of disturbance; VOC, validity of cognition.

###### 

Within-group comparison for a mean difference of pain severity after intervention compared to before intervention in each group

  Group                    Domains of pain   Paired samples *t*-test                                                                                                                                    
  ------------------------ ----------------- ------------------------- -------------------------------------------------------- ------------------------------------------------------- ------- ------- -------
  Guided imagery (N=25)    Physiological     6.1(3.7)                  16.3(3.2)                                                −10.2(3.3)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}   −11.5   −8.8    0.001
  Affective                6.8(3.2)          13.9(2.2)                 −7.1(2.2)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}     −8                                                      −6.2    0.001   
  Sensory Discriminative   10(5.7)           30.6(3.4)                 −20.6(5.3)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}    −22.8                                                   −18.5   0.001   
  Cognitive                5.5(4.3)          23.2(3)                   −17.7(4)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}      −19.4                                                   −16     0.001   
  EMDR (N=25)              Physiological     8(3.6)                    22(1.5)                                                  −14(3.3)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}     −15.3   −12.6   0.001
  Affective                6.8(3.2)          18.1(1.8)                 −11.3(3)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}      −12.5                                                   −10.1   0.001   
  Sensory Discriminative   11.6(6)           39.6(2.8)                 − 28(5)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}       −30.1                                                   −25.9   0.001   
  Cognitive                5.2(3.2)          29(1.8)                   − 23.8(2.9)[a](#tfn2-jpr-11-2107){ref-type="table-fn"}   −25                                                     −22.6   0.001   
  Control (N=25)           Physiological     4(3)                      4.4(3)                                                   −0.4(2.9)                                               −1.2    0.4     0.3
  Affective                5.4(3.3)          5.4(3.3)                  0(0.4)                                                   −0.8                                                    0.9     0.8     
  Sensory Discriminative   8.2(5.6)          9.4(5.7)                  −1.2(3.8)                                                −2.8                                                    0.4     0.1     
  Cognitive                3.6(2.7)          4.6(2.7)                  −1(2.5)                                                  −2.1                                                    0.1     0.05    

**Note:**

The mean difference is significant.

**Abbreviation:** EMDR, eye movement desensitization and reprocessing.

###### 

Multiple comparisons (post Hoc test: Bonferroni) for a mean difference of pain severity after interventions

  Bonferroni test          Mean difference (I-J)                             Std. error      95% CI                                            *P*-value                  
  ------------------------ ------------------------------------------------- --------------- ------------------------------------------------- ----------- ------- ------ -------
  Guided imagery           EMDR                                              Physiological   −5.7[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   .0.6        −7.3    −4.1   0.001
  Affective                −4.2[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.7             −6.1                                              −2.4        0.001          
  Sensory discriminative   −9[a](#tfn4-jpr-11-2107){ref-type="table-fn"}     1.2             −11.9                                             −6.1        0.001          
  Cognitive                −5.8[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.7             −7.5                                              −4.1        0.001          
  Guided imagery           Control                                           Physiological   11.9[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.6         10.3    13.5   0.001
  Affective                8.5[a](#tfn4-jpr-11-2107){ref-type="table-fn"}    0.7             6.7                                               10.3        0.001          
  Sensory discriminative   21.2[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   1.2             18.2                                              24.1        0.001          
  Cognitive                18.6[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.7             16.8                                              20.4        0.001          
  EMDR                     Control                                           Physiological   17.6[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.6         15.9    19.2   0.001
  Affective                12.7[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.7             10.9                                              14.5        0.001          
  Sensory discriminative   30.2[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   1.2             27.2                                              33.1        0.001          
  Cognitive                24.4[a](#tfn4-jpr-11-2107){ref-type="table-fn"}   0.7             22.6                                              26.2        0.001          

**Note:**

The mean difference is significant. I and J are labels for identifying groups and their mean difference according to SPSS output.

**Abbreviation:** EMDR, eye movement desensitization and reprocessing.
